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Nonlinear Adaptive Control for Linear Motor through
the Estimation of Friction Forces and Force Ripples
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Abstract

Linear motor is easily affected by load disturbance, force ripple, friction, and parameter variations because
there is no mechanical transmission to reduce the effects of model uncertainties and external disturbance.
These nonlinear effects have been reduced for high-speed/high-accuracy position control either through the
better motor design or via the better control algorithm that can compensate the nonlinear effects. In this paper,
a nonlinear adaptive control algorithm is designed and applied for the position control of permanent magnet

linear synchronous motor. In order to estimate and compensate the nonlinear effects such as friction and force
ripple, the estimation and the nonlinear adaptive control laws are derived based on the virtual control input
and a suitable Lyapunov function. The proposed controller is evaluated through the computer simulations. The
control algorithm is also implemented to a DSP board and interfaced to the PMLSM for verifying the real-

time control performance.
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Table1 Linear motor parameters

Max Velocity (My) 300 mys
Max A ion (My) 9.8 ns®
Max Jerk (M) 1 kg/s®
DC Resi ®) 8.0 Chirs
13} 238 mH

Force Constant (K 48.1 NAnp

Back EMF (K.) 32.1 Vi(vs)
Moving Mass (M) 3.2 kg
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